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ABSTRACT 

Five studies are reported which examine the free vs. 
earned reward phenomenon in humans. The 420 subjects were distributed 
over all grade levels from preschool through college. Candies and 
coins were used as rewards. In preschool through sixth grade groups, 
black, as well as white subjects and experimenters were used. The 
California Psychological Inventory was administered to the college 
students. In all experiments, subjects had the choice of obtaining 
rewards one at a time, either by pushing a lever or choosing freely 
from a filled dish. There was a great preference for obtaining 
rewards by bar pressing. The preference decreases from nearly 100 
percent to about 50 percent as sui)jects increased in age. No 
significant differences were found for type of rewards, sex, or race 
of subject and experimenter, except that males bar pressed 
significantly more than females in the college group. Two scales of 
the CPI correlated significantly with bar pressing. (Author/SET) 
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PlvD otudidB aro reported which examine the free vs« 



BARPRESS1HG III THE PRESEIICE OF FREE REWARDS IH HUMANS 

Robert D. Tarte 



Abo tract 





Lij over all grade-levela from preschool through co3^1ege. Candies 
and coins were used ao rewards ^ In preschool through sixtli- 
grade groups/ black, as wall as vihite, S5 and Se were uned. The 
California Psychological Inventory was administered to the 
college students. Xu all experiments/ Ss had the choice of 
obtaining rewards one at a tinie^ either by pushing a lever or 
fx'oely from a filled dish. There was a great preference for 
obtaining rev/arda by bax prespcina. The preference decreased from 
nearly 100% to about 5C% as Ss increased in age. No significant 
differences were foand for type of rewards, or se:< or race of S 
and except for males bar pressing significantly more than 
females in the college group. T\^o scales of the CPI correlated 
significantly vjith bar pressing. 
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^ BARPRESSING XM THE Pl«^fiSMCE OF PPEK H£V^>PDS in iH 

t— < Robert D. Tart^*^ 

ITS 

^ Univerftity of Novoda^ Las Veqao 

Q It haa been well-documentcrd thai" xatt< 4)nd pirrejon-j rre^r • to 

earn rewards to receiving thorn freely, at l*iaut undc^/r; c^-t.ro. 
! conditions. Hungry rats prefer to bar pr«^rDr, for elnglf: fo^K* 
pellets over taking thorn freely from a filled Oish, v:h-3r, they 
have had masoed, reinforced ber pra^a trainincr bofote? the cro^cc 
flituation (Jenfjen, 1963; Carder cind Derkovitz, 1570; Tartc an6 
Snyder, \972) • Further, pigeons will worJc for food in iho rrcr^juc-. 
of free foo6f siien the anir^als live in opsirartt chafri-^x-? i^r.d ar^^' n<^\- 
food deprived (IJeuringer r 1969, 1970). *• 

Tv;o publiahed otudies h-ave exaniined the nh^^hon!<*norj in ch'iij- 
ren. Singh {1970) tested 60 children, aged 65-91 nicntjr^, t^^inf^' 
a device v/ith xvhich the Ss could obtain inarbles at oa<?. ond bv 
operating a lever (On a schedule) or at ti*^ other e-n^? freely r 

at the same rate as the warbles had baer. -^tirnfid diiri;>o -'rr^o nii'ic . 
The children took significantly more yaarbles by bar pre.7.>in'j th^i\ 
^^"'^T^ freely? about two- thirds of vhe marbles were obtaineu /la brir 
{,y\') pressing. Singh Jfoimd ao significant correlcJ'crions; v;ith either n^e^ 
t. ,) or IQ and the bar pressing phenot^non, Singh and Qxwxy (397:1; 
V. ^ also tested 40 vfhite and 40 Aiiterican Indian chiia.ron on t^e ^ippE"- 
^!v?!»^' rat«e. Both groups obtained sicjnif icar.tiy n^ora jsosnrbAaa by i'-'.ing 
^■'^ (again «boUt two-thirds of the jtiarbles) ^ but Singh- .^our:.'?. f;io 
CO significant relatioftfihXp bafwsan X.Q. , r.eed for &chi.^Yasst5«t. 
cultural, or seK differences emd bar pressing., 

Five experimtnt» are reportect hers v/hich were cond\ • ^ to 

O 
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further examine! thft nhtttiioinenon in humana, 

Experitnant 1 

The first enp^irimajit v;ao conductecl in order: 1) to see 
if children prefer to oporatu a manipuXandum to secure rewards 
rather than take thejn freely in a situation x^ore asialaaous to 
reported animal atudies; and to cxaiiiine any dif forenc^jf^ in 
responding over age-gradoc , 

Methods V7hite children at an cpper-nvlddle clasn v/hite 
preschool and eleRientary school ware riin by a female E. 7Velve 
children were run from each of eight grade levels?: prc^schoni, 
kindergarten r and first- through cixth«grades . Each gr&dt^ lev^cl 
was randomly divided into three subgroups of four each^, 2 
boys and 2 girlfj, run under three different conditions • In 
this Btudy, and in all oi:iiers reported here^ the apparatus 
used was a Lindsiey Manipulandunt (Gerbrands G 6 310) and a 
Universal Dispenser (Gerbrands G 5970) , hoxisod in a 'wooden box 
38 X 28 X 122 cm hit?h . Each S iv^as seated in Jront of tlie 
apparatus. C)n each trial a revrard could be obt^.ined by pushxt?g 
the lever in, or by takinvj the .rev/ard from a fi^ee-ditth situat^Jd 
next to the machine. The lever was niodified so that it pushe<3 
very easily. Pour-year --o Id children ha^^ no difficulties operating 
it» The position of the free dish was alternated, so tiiat it 
was to the right of the apparatus on one-half of the children^, 
left for one-"half . Each child was told tliat he could obtain a 
reward by pushing the bar, or by tdking one froitt tiie dishc ars4 
that he had hi^ choice on each tri^l* The instructionis for this* 
and the subseq^ient four QKperin^ents vere as follcv;^?^ 



Tartr 3 
You can get candiea (pennies ^ nickols) either by taking thom 
one at q time from thl& diohi or by getting one at a time by 
puahing-in this lever (B clenK>natrate8) . No tnatter how you 
choose to got the candies (pennies, nickeXn) , you will get just 
as many. For each candy (pennies ^ nickels) , then,r you must 
decide which way to got it. I will stop you when you have got- 
ten all the candies (penn.ies, nickels) you are allowed. Do 70U 
understand. {Repeat fclie ins true tiona if necessary) . 
Th« K domonfl trat«d once how the apparatus worked. Group 1 could 
obtain a total of 50 M&M candiep. These children were given no 
intitructions as to what to do with the candies. Group 2 could 
obtain 20 M&M's, but they were told that they must e^ich «ach candy 
as it was obtained. All children in Group 2 roaiiaged to eat 20 
candies* In Group 3, each S ol gained a total of 25 pennies. 
All children were run between 9:00 a*m. and 11:00 a.m. 

Results, The results of the three experiinents in the first 
study are shown in Table 1* The nsost striking result in all thre6 
experiments was the extrejmeily high preference by the children for 
l«5ver -'pressing for the rewards ov^r taking them from the dish. In 
factf ail grade-level groups in the study obtained over 50% of the 
reinforcements via the lever > for ai\ overall mean of 77% • As can 
be seen in Table 1,. the percentages of bar pressing for the three 
experinvsnts were 83S^ 73% and 69% respectively. 



Insert Table 1 about here 



Interestingly, the results obtained in Condition 3 with 
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kindorgarton Gb, Acres 5 and 6 yidare^ are almoot identical 

to tho redulbs Singh obtained with hid 3b (aqes G5*-81 months) « 



marbleB^ uacd aa tokens, and in the present study, the kinder- 
gLrten with ptmnies ao rowardB, showed a 62% mean preference 
for working for the rewardc. 

Tlmre v;^re very high preferenoe«t for" levor-puahinqr in the 



extreme grade-levels used, preechool and eixth**g.vade# 54% and 

i 

92% reaF>ectiv©ly. A three-way analyiila of variance v/ua npoXied 
using grade-le^'elSi, escperimontfi and b&k as variables, Th*fli only 



significant results waa for grade-level (F«3,21^ dfw7/60f p^.Ol)^ 

( 

Therefore, a Wewman-Keula teet was applied to the dat^i of the 
ight I grade -levels o This* test uhowed that the third-grxide wau 



f.Ol level, and the third-grade wasi different from preschool, 
second-and fifth-grades at lesB than the *05 level of ai<|ni finance • 
The nuivber of third-graders was doubled^ yielding the sasne lev 
percentage of preference for lever pushing (around 505) ^ Tho 
children in thQ other S\ge -grade groups showed intense curiojiitY 
about the apparatns? the yomger Sb se©n^d to regard it bb a 
^wagic machine and the older children tj^re carious as t^ how 
it worked » The third-graders, on the other hand^ were tirnid 
about the exp^^riinent, and,, in fact, wanted to leave as aocn as 
possible. In iwost cases, the third-gradere would alternate 
between the free rewards and lever puahing, a pattern* of responding 
not found in other age-grades. In g^n^ral, older children 
coffjpleted the escperiment faift^r than yojanger children • The total 




preference for working to obtain 




different from the sixth-grade at less than tho 
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range was from one to tn^e^lve nttnutoo. 

^o children^ at eaoh grado-levol wore ocjlocted for an 
€|Xten9ion study which was like Condition 1, excoot that the So 
Were lot stopped until they had obtained 150 candies «. The 
resulting mean percentages of lever pushing were at the osune 
levels as in Condition 1, indicating that the prtaference did not 
changJ when many trials (and many reinforcements) wer^ available* 
I ■ EKperiment 2 

I Experiment 2 was conducted to s^ee if black children frow a 
Iwer socio-economic class would exhibit different responding 
behaviors from the white children. 

Method s The second experiment was conducted usincy lower 
class black children in ai, segrated, all-black eleji^sntary sciiool* 
The Ss were randomly assigned to one of four groups t tvo groups 
were run by a black, female one obtaining 25 M£M candies as 
rewards and the other 25 pennies. The othsr two groups were the 

}'--^ same, except that they \;;ere run by a white, ft^ts^le E, GreideG 
K through 6 were used, with 2 boys and girls as Ss each 
^rade-level in each group, 112 Ss in all* Mote that pr&school 
' children were not used in this study ^ due to a lack, of appxro*^ 

*^ priate facility. The procedure was the eome as tAmt of E>tpex-*«- 



y^.^^ iment 1* 

C/^ Results , The results of the i^econd experiment aria shown in 

^^■'^ Table 2, The results look very similar to those of Sxperiment 1, 
with no significant differences between related groups in the two 
studies (two-way analysis of variance) . A thr<s©-^ay asialysia of 
variance vas applied to this second study, using four conditions 
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cji^dUii-lcvcxH ^ mid a<2X vartabieo. The only statistically 
significant f-ratio wtxn for grade-levels (F»2^€6^ df-6/56, 
p^«05). Overalli the thlrd-^grade children again gave the low-- 
est ipean percentages of lever pushing/ although in the two 
groups run by the black the fourth-grade 68 lever pushed the 
least. It was concluded that the same general grade-- level pre- 
ferences were found for black children as for whites , and that 
there was no effect for sex^. type of reward, or color of the E, 



Insert Table 2 about here 



iSKperiment 3 
This experiment employed college students as Sp. 
Meth od. Twenty female and 20 male students ware given the 
choice of obtaining one of two incentives, pennies or nickels, ono 
at a time, by pushing a lever or simply by taking the coins freely 
fran a dish. One-half of the Ss were r\m by & female E and one- 
half by a male E, Thus, each E ran 20 Ss, 10 females, five of 
which obtained pennies and five nickels, and 10 males, s\ibdivided 
siirJLiarly. The ages of the Ss ranged from 17 to 4S years; the 

median age was 23 years. The apparatus and proced\ire were the 

■* 

saioe as in the previous studies. There was 20 choice-trials 

I- 

for each S. 

ResuTts . The college students did bar press in order to 
obtain pennies and nickels. Table 3 shows the results of this 
study ^ The preference was very slight; Ss lever pushed for 52.8% 
of the nickels obtained, and for 51.5% of the" pennies , for a 



qrand mean of 52*1% of tho coinn obbftinod vto tho lovor, 
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A three-v;a7 analysis of variance v/as conducted ^ usina Er, 
rowDrdSf and sbk as variables • The only oiqniJiicant iP^- rhtio 
waa for sqk (P"7.23, df«l/2S, p ^05) • In factf an can bo s©«n 
in Table 3, So Icvisr prcisaod significantly mnxi than 

females, C6.84 37. 5% • Hhc ar&at. proforGnc© of ml^w for 
s,ccurincf coinp by lever pushing was fomid only whon tJi©y w«re 
run by a male E,. There was a sliqht preference in tho isamo 
direction by male Ss when run by the female In «idldlfcion, 
itMDst of the difference betwecin mean prefex^uces of maioG and 
females vme contributed by the ntckel^^reward condition. The 
age of the S3 did not correlate Bignificantly with Iv^ver puish-^ 
'ing^ or with any other factor. 

! Individual differences were maximal* Both ttxnl^ and f emits 
;stu<[cnts varied in th«5ir choice of rcaponae from 0 to 20 lever 
pusliese Nine inales and tv70 females pushed the Iciver on all tri- 
alQf, three maic^e and fout' females n«ver puahadl tiift it^v^^r, Th^^ 

i • 

reiftfjining 22 Sa divided their responises^ between the lever nnd 
free! coins? males had a mean of 13 » 4 levex-pxisbes fi^^mlau 7". 5. 

Experiimint 4 

Because of the large individual differ^nc<3S fom^d in the 
third eKoeriment with colloae students <. and -because the sig- 
nifil:ant sex differences, ^5cperifi^ant 4 war^conductiad which 
attempted to correlate certain personality vari/abl^s with level 
!of lever pushim?- 



Method * Forty studcntft, 20 i^cmale and 20 nale, from 
introductory psychology clasflea were acfsdn ueed ae So* The So 
boinpleted the* California P.sychological Inventory (CPI) In 
order to a&;)GBB personality traits, mid thon were run individuiilly 
in the free veraus earned coin choice fjltnation by a n>al€? B. Thif* 
latter part of the ^tudy war-t conducted in th^i same manner in 
the previous fttudy. Ten inaloo and ten females had 20 choico-tri&is 
with pennies as the reward? the other obt^^ined nlckela. Tne 
CPI is composed of 480 true-false qtiestlonB approximately 200 
of v^hich appeared originally in the VWPx. The test yields 18 
standard scales, divided into four categories of characteristics. 
The CPI requires about one hour to take* 

Pe8ult 3„ Once again, college Gtudents lever pressed for 
sli<yhtly more than one half of the rewards y and, aoain, male 
Ss pushed the lever significantly more than femalea (71% vs 41^ f 
fcir/o-way analysis of variance/ F^5,32f df«l/36; p<^.05), Thc^re wm 
not a significant x^eward effect^ nor ajriy stntistic^^lly 3i<inif leant 
interactions- Therefore it was concluded that the lever pushing 
data v^ere the san^ as those previously obtained. The CPI tettt- 
scores v/ere normalixed, and -Pearson product -nvosnent correlations 
were calculated between 20 variables: 18 CPI scales., lever 
pushing percentages^ and ago of tho Ss. f3ignific2mt cDrrelf3it.ion^3 
between lever pushing and CPI scales for all Ss and for subsets 
.of the data are shown in Table 4, Only two C?I scales; Soc^ial 
Presence and Tolerance^ correlated sictnificantly with Iqv^x push- 
ing overall. The correlation coaf f icisntis ^.40 and 
O aspect ively J, both 5it less fchv^j the. *0i level. Social Pr:ssence 
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is describod in the CPI Manual as ^ rrtt&asurd of •^noi^Ci, 
spohtaneitv, and oo If -confidence in poraomil imd ooci^l inter- 
action*^ Tolerance is typified by •'peraone with permicsiv^^ 
accepting, and non** judgemental social beliefs and ^ittituden . 
Social Preoence and Tolerance have high poeitive correlation^^ 
with ego strength and ego functioning of tha and high 

negative correlations with ansdety ecales. Varioui^ other 
atatlBtically significant correlations of ouboets of the data 
and CfPI scales are also preaented in 7able 4« No clear tironds 
in these cortclations are • evident . Ac/e did not correlate sig- 
nificantly with any variable. 
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f;>cperijiiant 5 

Due to the fact that q significant bbk diffezeixcei in levers- 
pushing in college bfcudents was found and no such differences 
in preschool through sixth grade Ss were found, seveni-Ji-- through 
Itweifth-grade students were used as Ss in Experiypont 5^ Sixth- 
graders chose .the lever almost 100% of the tijna^ both males and 
feaiales in ^Experiiisents X* and 2; college students ■ lever proascd 
at the 54% level in Experiments 3 and 4* mies for 69% of. the 
coinsr. feoiaiee for 39ft. junior hiah (seventh- through ninth-^crr^sdaa) 
and high school (tenth- through twelfth-grades) studenti^ wer^ run 
in order to deterMne at v^hat grade-age tlie overall drop in pre- 
ference appearedy and at what grade-ago females axid maiee differcitd 

Q in thsiir preferences for lever pushing* 
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Mctthbdt GroupB of ?.0 etudonto, 10 malof^ And 10 fttraakosi^ 
from each of the six gr^i^dea served as St*. Th<iy w<5;re randiomly 
aolected £r&n w^hifcfa^ upper -itiiddllo clas^ ochoolB. Ss ver© again 
run lndivldU5iiIy for 20 choicci-fctrialfi , with pe;mi<iis u^^^^d {^jij 
rewftxdfe. A female fi ran fivca fcmlae and flv« miilea trottt each 
grade I aa did a male The procedura vm8 tho oan^ as in 
previous experiments. 

Reaulta , Tha reaulta are shown in Table 5* A thro^-w^iy 
analyoic of variance was conduated using Se, 8^:c, and gjcade-lev^^ls 
ao factora. Grade-levsl v?as the only aignlfic^t Variable 
(F««3t39r df«5/96, p^»01) . The Newmon-Keuls to»t wtt& applied to 

4 

the grada-levele, and ohowed tti&t grades 10 and 11 were? jsi^ni- 
ficantiy different at lo^o than the ,01 level, and grade IQ 
significantly different from ail other grades at leas than th^ 
.05 levels Es, sex, and t!ae interactions were not atatisticalXy 
aigrilficant^ Females lever pushed slightly morfi than m&JMU 
overall, but only when run by the female Th©fiJ<a r^Bultin aro 
aimilar to those found in Exp^riiflent 3. can be ssei^ In Tabl^ 
3, when penny-rewards were used vritii collage students ^ fsa?&ie*5 
lever pushed more than males for the £e;&ale 
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Discussion sjxd Conc?lu3ions 
in the series of five studies, ^hite S§ txcm praschool 
through college were tested in a choice eitimtiosi in which z^^ 
ward^ could be obtained freely or by lever g^ushing^ In ^/ddition, 
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black children^ run by a black and a white w«ra used ao 
SB in grades kindergarten through aix. Pemalo only vero 
used in grades preschool through six, male and female Eo 
were used in grades soven through college « ^enniee were 
used as rewards in all grades « Candies tfere u«fid ao rewards; in 
grades preschool rJbrough six, and nicKela wore usq<) with 
college students. College 88 also wero administered the 
California Psychological inventory to assess personality 
characteristics.. 

Nearly all of the 420 students run in the five e>qperi- 
ments obtained some rewards by bar pressing. Overall tiiere iiao 
a great preference for obtaining the rowards by bar pressing, 
more evident in younger Ss than in older ones. There appaar- 
ed to be a general decrease in the percentage of rewards 
obtained via the lever with increasing ages. The highest 
percentages occurred at the first- and sixth-grades, regardless 
of what rew^ird waB used, or of whether the Ss or ^ were white 
or black. The lowest per^ientage of obtaining revmrds by bar 
pre8;8ing occurred at the tenth-grade. Interestingly, the 
largest decreases in responding were at the kindergarten, 
seventh- and tenth-grades, the three years in which Ss had jiiat 
changed schools . 

. The only significant sex difference was obtained in college 
Ss', in which males lever pushed more than females. In the college 
students, only two scales of the California Psychological 
Inventory, Social Presence and Tolerance, correlated wignifi- 
cantly over all conditions with lever pushing. 
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It in concluded that bar presiiiing In tho presanco of frao 
revrardo is a fairly stable phdnoiwnon in hufann 83^ particularly 

at uarlior igeH. More work noeds to ba don&« Other© have 

1 

k^taitod that it ia not very i^urpriising that aniiBaXB And hmana 
will work a ronipulandum in ordor to socura iiinglo rervardo in 
the preoence c£ freely availfi^la raao^ed; identical revrardo. 
The resulta miuht bo explained in tenas of! habit strength, 
secondary reinforcement^ orouaalr atiiaulua swvelty^ or 
onvircnmentiil comp'3tenco» Xn the vork v^ith hi^sacm 6^^ there 
do appeestx to be developniental trends « It ia fait that «onse 
porconality tralt^s will be found that correlate highly vith 
the phenomenon. Tarto and Klugh (1965) fo^xnd that doffdnanco 
vfas( highly correli^ted with spontaneous alternatiort in hunana« 
A similar trait - dominance, extroversion, confidence - from 
soma aseessment device probably vrould correlate highly with 
the preference for bar pressing over fri:3(eloading in humana. 
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Footnotoa 

^Thia research was tupportad by a rooearch grant txm\ 
the University of Nevada, Thca asaistance of Phyllis Collier^ 
Sharon Barber , Mark Toscher, Nancy Srodthr <5iii5 Hon Snydor is 
gratefully acknwiedged. The r^^ssiuliui of !S:cgeriiwat» 1 aiid 2 
were reported at tha meeting of thf!» Western. Psycholcgics^l 
Association, Portland, Or^igon^ Aprils 1572^ the rei©ulfcs of ' 
Bxperiments 3 and 4 ware reported nt tlie Tss^f^^ting of the 
iUperican l^sychoXogical AsssocititioTii, eitonoAtslir, Hawaii ^ 
eepterober^ 1972 « 

^Requests for reprints should be s©nt to RoA>art D. Torte, 
Departront of Psychology,^ Usnivareity of Kewida^ Las Vega»^ 
Nevada, 89154. 
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